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Abstract 



PROBLEM TO BE SOLVED: To provide an unknown method that can joint the base materials made of 
aluminum nitride ceramic to each other substantially via no third phase other than aluminum nitride ceramic, 
when the same base materials of aluminum nitride ceramic are jointed. SOLUTION: An adhesive layer 
containing at least aluminum nitride ceramic and a fusion mixture is formed between the base materials 1 
and 2 and they are heat-treated to effect eutectic fusion. Then, the recrystallization phase of aluminum 
nitride ceramic is precipitated between the joint interface of the base materials 1 and 2. The adhesive is 
heated in the temperature range T1 over the melting point of the fusing mixture, then heated in the 
temperature range from T1 to T2 higher than T1 until the components of the fusing mixture are excluded 
from the interface then the recrystallization phase is precipitated. 
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6 0 


28CaO-26Y,0, 
-46A1,0, 














43Ca0-5Y,0»- 
52AU0, 














A1N## 


10 0. 


9 0 


8 0 


6 0 


4 0 


& 


Tl 


I450X:. 2h 


14501C.2h 


14501C.2h 


1450U2H 


1450'C.2fr 


T2 


1600U 2h 


1600"C. 2h 


1600"C.2h 


IBOOr. 2h 


1600;C, 2h 




% BB 


Ml. 5a to) 


Nt(l. 5atm) 


N«a5alo) 


N.d.iatoi) 


N,(1.5atB) 




kgf/on' 


ZSkgf/cB 1 


25k«r/at* 


25kgf/cn J 


25kgf/ci» 


25kgf/cn* 




(MP a) 


5 


2 2 0 


3 5 0 


3 5 0 


3.5 0 


ft 




1. OE-06 


<1.0E-8 


<1.08-8 


<L OE-8 


<1.0B-8 




#r tb 




AJN 


AIN 


AIN 


AIN 



(8) 



1#ra 3 Fl0-2 73 370 



[0066] 



l$k21 







^ NO. 


6 


7 


8 


9 


1 0 










mm 


%m 


mm 


m 


1 




95XA1N 


95XAJN 


95XA1N 


95JW1N 






2 


99. 9JCAIH 


99. 9*AiN 


99.9XAIN 


99.93CA1N 


99.9XAIN 




37Ca(H9Y,0, 
-44AU0. 


8 0 


9 0 


I 0 0 


— 


- 




28CaO-26Y,0, 
-46Al t O, 


- 




_ 


6 0 




m 


43Ca0-5TT,0 a - 
52X1,0, 






- 


- 


6 0 




A 1 N 




2 0 


1 0 


0 


4 0 


4 0 


«i 


T J 


145(VC. 2h 


1450r. 2h 


1450t,2b 


1450TC, 2h 


ihxtc. lh 


to 


T2 


1600r.2h 


i60<rc,2h 


1600U2fa 


lC00U2h 


1750U2h 




g H 




N,Ci.5atiO 


Nfd.Satm) 


Ml. Sain) 


Ri(1.5aU) 


N a a.5ato) 








2 5 


2 5 


2 5 


2 5 


2 5 


IS 

& 


MS (MPa) 


2 8 0 


2 4 0 


1 0 0 


3 3 0 


3 2 0 


<* 

ft 




aoe-a 


<1.0E-8 


<1.0B-8 


<1. OB-8 


<1. OB-8 


a- 






AIN 


AIN 




aik 


AIN 



[oo67] m&m 1 ( Jt«W) TU, a«<o«^» 

9. 1 OTtt, S£3tflW { S<, 'J-?ftW0«Sr<, 

[0068] H®J#^8Tkt A 1 NIWtTilTWflr 
v VP, *»(c5fi@ J S:S^WP*S*i'C 1^4 £ J: 

[ 0 0 6 9 ] <Mc. y-?J^*£Lfc4H££frfco^ 
T. *<i*M. 5 0'Ct7 0 0 4 Ct^^ 

1M 9>\sW8k ( 1 0 0"!H 7^) fcHttU:. ZtllzX 

v v«i y -7 ftoffiTO§2#> bit* fritz. 
[00 70] ifc. y-?a£ai£U:S!B*^3. 
4, 5, 6<D£#£fr£, 4 5 0*C<DNF 3 75X"?4< 

ft Sr mi itz t z h , u - ? mnzmtwh ktvtttpn 

tz. 

[0 0 7 1 ] iCT. 5 (ffiff*) *> 

05 £5**. ¥^C7)±fflJA^Ii#t. 9 5%A 1 N. m 
£#Ik 99. 9%A1 NjP&X/CVi*. ±1109 5% 
A 1 NJBfcfcWttt. Wt<!LthB.1tT*$- 1/ >J*1&- 

Tl^&. Tffl<?)9 9. 9%A 1 NSTJi. t5fcX.f 



[007 2] #fflJf<DJI£l;L t*Jl OjumT&o*:. 
&itZ<imt>iVf, iftCa-Y-A 1 -O^cTtfffi 

[00733 icOffliilOffljfi&^flf Lfc«S», M-ftT 

nt«*3 2Aimr*->fc<0fc:»L-C. JHM+fc:** 
S-fLT^ 5 Afil^O&Stift 2 5 9 n >-T$> * . 

- «> A«3S*f LT i b tfim . 
[0074] H»»t2, 3. 4. 6. 7<0»^*CtJ 

[0075] H®#^ 1 tcfcv^T«±. fftB)i«il2^^ix 
ifc. H^#-^8(cfcV^T«±. iS-ft**^ 
IHB*»4>S^t»ajS<tT*J"5. 9 9. 9%^tT;U5 

[0076] (9H)t2) 9»1 *3. « 

niii mmnwm^Ltz. tztiv. iw2k*j 

it ^60^*5:^ 3. 4t^t. 
[0077] 
[*3] 



(9) 



^¥10-2 7 3 370 







i i 


1 2 


1 3 


1 4 


1 b 












"mm 




mm 




1 


95XA1N 


95XAIN 




95JAIN 


95*A1N 






2 


95XAM 


95XA1N 


95XAIN 


95XAIN 


S5XAIN 


ft 


37Ca0-19Y a 0i 
-44A1.0, 


0 


I 0 


2 0 


4 0 


6 0 




28CaO-26Y,0 3 
-46AI,0, 














43Ca0-5Y»0i- 
52AI»0j 


- 


- 


- 


- 


- 




A 1 Ntftt 


1 0 0 


9 0 


8 0 


w V 


A fi 

4 v 




Tl 




1550*C.2h 


1550r.2h 


1550TC, 2h 


1550r.2h 


to 


T2 


1700X1. 2h 


lY00"C.2h 




rWC.2h 


1T0QTC. 2h 


m 




m 


ML 5a tin) 


N 2 (1.5ato) 


N, (1.5a to) 


Hi (L 5a to) 


MLSatm) 




kg f /era 1 


1 0 0 


2 0 0 


1 0 0 


1 0 0 


1 0 0 


& 


(MPa) 


1 0 


2 5 0 


3 3 0 


3 3 0 


3 3 0 


(* 




1.0E-DC 


<1. 0B~8 


<L0E-8 


<1.0E-8 


<1.0B-8 


ft 


ft tb 


fg 




AJN 


AMI 


AIM 


AIN 



[0078] 



[»4] 




% K No 


I 6 


1 7 


1 8 


1 9 


2 0 












mm 








l 




&XA1N 


95XA1N 


95XA1N 


95KA1N 






2 


95SA1K 


95XAIN 


95XAW 


95XA1N 


95XAIN 


* 


37Ca(M9Y,0, 
-44AJa0j 


8 0 


9 0 


I 0 0 








28Ca0-26T«0j 
-4GAU0, 








6 0 






43Ca0-5Y,0i- 
52AI,0j 










6 0 




A 1 NiW 


2 0 


1 0 


0 


4 0 


4 0 


m 
to 
m 


T 1 


155<TC.2h 


1550TI, 2h 


I550r. 2h 


14501C,2h 


1500*C. lh 


T2 


noor.2h 


1700"C,2h 


1700*0. 2h 


1C00-C. lh 


1750TC.2h 


3 n 


a 


N,(l. 5aU) 


N,(t. 5a tot) 


Ni(1.5ati) 


Ml. Sato) 


N,(l. 5atn) 


Eft 




1 0 0 


1 0 0 


1 0 0 


1 0 0 


1 0 0 


tic 

& 

n 


SfeE (MPa) 


2 8 0 


2 4 0 


1 2 0 


3 3 0 


3 2 0 




<1.0E-8 


CI. OB-8 


<1. OB-8 


<1.0B-8 


<1.08-8 




iff m <§ 


AIN 


AIN 




AIN 


AIN 



[0079] 1 1 ( itm\) Ttt. mnnte 

7, 19. 2 OTTO:. 'J-?*#iJ«Sr 
[0080] SB»#9l8Tli, A 1 Ntftf£.WiTO 

[0081] i/-?ft£8l£US«#£ttfc:oir* 



1M ?A«B < 1 0 01M £301 Lfc. 

[0082] ifc, 'J-^*fcS»€UfclW»*13- 
16^|^M. 4 5 0°C<ONF 3 T5X-74>t2 4 

[0083] SKSt 1 5<OSteflao»&#iiB£fiW>-fe 



(10) 



#H^10-273370 



^W>Jbflfo»<>JI»fc, 9 5% A 1 N/#Bffi/9 5% 
A 1 N#&C?^4. 9 5%A 1 NlCfc^tli. H< 
3*. S 3ft T/P 5 - A^cofiff fc . -f h U T * ± 

[0084] ffffi»0ffS(4. ftS/imT^fc. 

Sflfc. lWBLfc»*«0fi[gJi**3 2/xm-C*-afc<0 

fcttLT, ffasJB+tcfciaftr/us-^Awa^^K 



[0 08 5] HSBHH 2. 13, 14. 16. 1 70 

[0086] 1 1 *c*JV^T*4. «ftH«{if2*^ 

*i**»->fc. IBIflHH 8fct$wct4. Kft^JS^ff 

[0087] (g»3) MIlkPWtLT. *5. IS 

5. 6K^-f. 

[0088] 

[*5] 



n R No. 


2 1 


2 2 


23 


2 4 


2 5 














1 


95SCA1N 


9bXA)N 


95XA1N 


95JSA1N 


99.9XA1N 


2 


99.8XA1N 


99.8MIN 


99.8XA1N 


99.8XA1N 


99.8SA1N 


ft 

a 


37CaO-19T,0, 
-44AU0, 


2 0 


4 0 


6 0 


80 


4 0 


28CaO-26T,L), 
-46AU0, 














43Ca0-SY a 0,- 
52A1,0, 














Al 


8 0 


6 0 


4 0 


2 0 


8 0 


& 


Tl 


1550-C. 2h 


15501C. 2h 


1550*0,211 


1550U2h 


1550T:,2h 




T2 


1700'C. 2h 


1700U2h 


HOOT). 2h 




HOOT. 2h 


S B 


i S 


MJ.Satn) 


N a (h5atn) 




N a Q.5atri 


MI. Sato) 








50 


5 0 


5 0 


5 0 


5 0 


tt 


3£ (MPa) 


2 8 0 


3 1 0 


3 1 0 


220 


3 8 0 




1.0E-08 


< 1.08-8 


<I.0£-8 


<1.0B-8 


<!.0B-8 




ft Hi ffi 


AIN 


AIN 


AIN 


Am 


AIN | 



[0089] 



[*6] 



(11) 



10-273370 





1 No. 


2 6 


2 7 


2 8 


2 9 


3 0 




mm 






mm 




1 


99, 9XA1N 


99.9XAJN 


99.9XA1N 


95XAIN 


95XA1N ■ 






2 


99. 8XAIN 


99.9XAIN 


99. 9XA1N 


95XAIN 


9SXAIH 




37CaO-19Y,0 3 
-44AU0 3 


6 0 


4 0 


6 0 


ITiOf 
6 0 


CaCO, 
6 0 


28CaO-2GY,0, 
-46A1.0, 













#J 


43CaO-5f20,- 
52A1.0. 


— 


— 




- 


- 




A 1 Ntttf 


4 0 


6 0 


4 0 


4 0 


A 0 




T 1 


1550*0. 2h 


1400U0.5h 


1400t;.0.5h 


1550r.2h 


J55Q*C.2h 


*5 


T2 


1700r,2h 


lbSCC. 0. 5h 


1550TC,0.5h 


1700*0. 2h 


1700U 2h 


& BE £1 


MI. 5a Ira) 


Ml.Satn) 


Ni(1.5ati0 


5a in) 


N,(1.5atn) 




kBf/co 1 


5 0 


5 0 


5 0 


5 0 


5 0 


& 
t* 


(MP a) 


3 9 0 


4 4 0 


4 2 0 


0 


0 




<1.0B-8 


<1. 0E-8 


<1.0M 






tt 






Am 


A1K 


A1N 







[00 90]2Sfi#92 1--247Ji, 9 5%AlNk 
9 9. 8%A1N(0. 1 5M£l%<7>4 y h'jr&ffih 

A(CA#7JbO. JftUfflliA 1 Nffi7*ofc. iflJ+7 
fc, SteSWwOA 1 NO-£-#ft£4 0~6 0fi4%k1- 
6 H k iz X ->X , ft fc«£Bflai*|6Lh* & Zttfhfr^ 
fc. 

[009 1]HM#925. 2 6714. 9 9. 9%A l 
N k 9 9 . 8%A l N k L£rt\ §S»#92 2 . 

2 3 k JtR LT f> -Jl^^SA^ < «r -> X vxfc . 
#92 7. 2 8(cfcViTii. 9 9. 9%A 1 NpJdb^rtg 

i*lfetf5ttft*»fefl6J:3(=. aff+cOA 1 N 
<r>m.iM< *6 t , HBfcSSMEmM-fcfllrtia** 
0. tt£9 9X£lJhalCKaA 1 N£isi,vC£<OftUB# 

[0092] HS5#92 9. 3 0fcfcwai. 9 5%A 

1 NOS0*H±*S£-*-Sfctf>fc» Y 2 0 3 tKUCa. 
C0 3 fcAlN«*fc«^Ufc»^J||t«BLfc. L*> 
U S*Hi»&Lfca»ofc. CiXti. Y 2 0 3 KaC 

0 3 155 o«c7ti»*:-f . mtt ixmmi* 

[0093] y-?ft*M£U:*«£fW:o^ 
T, -?-fmu *SR+T. 5 O'Ck 7 0 VCt<rm<rM 
*H 9)Vffik ( 1 0 01M 7/10 SrXJtUc. £<9*g 
*, *5WB<^OtW7Ji» ««^U-^ft<0«TttB«> 

[0094] tti. y-^**««Lfc*8t#92 1->- 

2 80&&&ft$r, 4 5 0'C<7)NF 3 79X-7+fc:2 4 
«HaS <o Lfc. ~ wft, WicoX olzLX 'J -?S£SI 

[0095] HS&#92 3«Oft^«c«»^fliiBfi»<0-t 



JLHfrfcJWfc. 9 5%A 1 N/Mffi/9 9. 8%A 
1 NtfMAT^Z. Rmm<?>mZte. ®4$7ayxt> 

[0096] ^mmmmmmLtM^ mtr 

)V $ =. A k WJgSftfc . &fti LfcSfcfooaSttft* 3 

->7 hm^-mmm 2 $ ? o xca & . 04 0 . # 
* i k utv^ . ^t^wzmmmhWi 

[0097] (Hit 4 : fiaraft* t-^-<0K#) in 
3. H4fcii%t»^**K^Lfc. a*B<)tc(i:. ^U7' 
7-"yM<7)3-f;M^t-^-k. t'J/f^i^'yy 
a (5W8*7 , 5X-7««) k*«aig$ilT^Sg-fbr;P 

AM^nM r ( ffi^ft ) 8 C*t LT Ste-tS - k 
7t. fia$ft80^ffiti. ?H56 0mm, rtg5 2mm, 
£$210 nmtt-jfc. ftj^m 8Ji. A 1 noMSUfi 
9 5 %7J> !> ^BEM^ n D n7j> l> . 

[0098] s^ptti. fi-xyimtm l^* x 

hT^*FSrfflV^. JaSft{±. 1. 5atm«ISii 
*+7tf->fc. ^7^-6 kft»Jl8k*lSftS-fr. 
1 0 0 0-C/B$IS~ 1 0 OV/mfgkTM&T&i&Zit. 
1 5 5 0t:71 B*ia»»L» %\%m^X 1 7 0 0772 

B*nafly$L£. 1 7 o 0772i$isiftj5 Lfcaa. ^rt 

7Sa*7tt?fr$-«i:fe. »'l 3 0 07J3LbfcJnJR$ 
/cm* TtiaELfflftZ. 

[00993 &£tt£4F*>4>ffi 0 tti Lfcft. *K 1 k IH 

aHcLTy-?K»£ffofckc:$, y-^»n. o 



( 12) 



10-273370 



X10" 8 V y h;k/^*iST'&o£. 

[ o i o o] <x^x\ if-br^-^taiftSitTv^t 

ff-otzt\ 1/-?4U\ 1 . 0X10-8 V-y YlV/ft 



[0101] (HK5) 



U 3WUfcH«OK«fc:#W:. fcrtfU X. Y. Z 

i %) . Si»t^Lr^s-'7i,'t«tcoaftit^ (fi 

[0 102] 
[»7] 



31 ft No. 


3 1 


3 2 


3 3 


3 4 


3 5 










nm 




1 


99.9XAIN 


95 JA I N 


95XAIN 


95*A1N 


95XA1N 


2 


99.9XA1N 


99.9XA1N 


9MAIN ■ . 


99.9XAIN 


99.9XAIN 


mm 
com 
& 

no! 
% 


X 


L is 0 : 4 9 


BaO 
5 6 


CaO 
5 6 


Y 


Y, 0, : 2 6 


Y 8 0, 
7 


La f Oj 
7 


Z 


Ali 0, : 25 


Ah 0, 
3 7 


A h 0> 
3 7 




6 0 


50 


5 0 




4 0 


5 0 


5 0 


& 


T 1 


1500TC 2h 


1550TC. Zh 


1550U2h 


1500-C. 2h 


I550r.2h 


T2 


1620*0. lh 


1550"C. 2h 


1650*C.2h 


lBSFC. 2h 


1&50TC. lh 


& SB £L 


Ni(1.8aUi) 


N, (2. 3a tn) 


M2.3alm) 


»«0.8atn) 


M2.3aU0 




40kgf/cm« 


tt 


(MPa) 


3 5 0 


2 1 0 


13 0 


2 9 0 


2 2 0 




1.0B-Q8 


<1.0B-8 


<L OK-8 


<i. OB-a 


<1.0B-8 


w aj « 


A 1 N 


A 1 N 


Al N 


Al N 


A 1 N 



[0 103] 



[»8] 



( 13) 



WP10-2 7 3 370 







fc No. 


36 


3 7 


3 8 


3 9 










nm\ 




1 


95XAIN 


95XA1N 


95XA1N 


95KA1N 


WW 




2 


99.9XA1N 


99.9XA1N 


99. 9XAIH 


99.9XAIN 


m 


X 


Ca F> 
56 


CaO 
6 6 


CaO 
54 


BaO 
5 6 


% 




Y 


Y« 0, 

7 


Y, F G 
7 


Y 3 Oi 
1 0 


Laid 
7 






z 


A I, 0, 
37 


Ah Oj 
3 6 


A 1, F. 
3 6 


Ala Oj 20 
Al s F. 17 




5 0 


4 0 


4 0 




5 0 


6 0 


6 0 




Tl 


1550r. 2h 


1550"C. lh 


155CC, ih 


lh 


T2 


1650TC. lb 


1700-C.2h 


nooua 


170CTC, 2h 


3? e 


8 ft 


M2.3atn) 


N«Cl.5atB) 


Hi (1.5a In) 


Ml. Sato) 




BE* 


4 0kg f/cm J 




3Ug (MPa) 


1 7 0 


1 3 0 


1 5 0 


2 5 0 






L oe-08 


<1. OE-8 


<1.0B-8 


a oe-8 


ft ffi 


A 1 N 


A 1 N 


A 1 N 


A 1 N 



[0 1 04] H§*#^3 l~3 9«^-fiit:J3V^Tfc» 

Tftofc. (Li,Ba,Ca)-{Y.L 
a) - A 1 m^JS7C9g^ffl^*>*{cfcV^T, IHfc 

fc. 

[ 0 1 0 5 ] fcfc . 3 1-39 CO&Stemz-O 

^T, fftfli, 5 0'Ci:7 0 0°Ct<W) 

SUM *;HrtK ( 1 0 0-<M £»*Lfc. i<ott 

[0 106] ifc. 3 1-39 

4 5 0'CC7)NF 3 T5Xv4>tC2 4B$S$<bLJt. Z<V 

[0 107] 



[01] ( a ) {±. g»T 1 1 2 k £«£*Sliifc>tt9&* 

^tismmx'h *). ( b > 1 1 2 1 <n^mwi& 

[02 ] ( a ) it, mtt 1 1 itnisx-m&m&m&z 
■ttivm&TFctMMmz'h 0 . ( t> > a. am . 2 «> 

[03 ] m&#m t *®&tt>z 

[04 ] 0 3 co^mmm^-f^mmx'hh . 
[05] mm^ 5 (nm&w^GRwmffy* ? s ? 
? xim<vmm?tmnx'h & . 

[06] 1 5 <Vlg£ft<7)®&m&mcD* y s 

[07 ] mmm^2 3^^wcr>m^m&m^y^ 
■v 9 mm^i-mn^imMX'h t . 

1. 2 m la, 2a S»<0ft&iB, 3 

ffl. 6 -fr-feT*-. 8 9 ftft£8<?)|*]ffi 

SO. 10. 11 7--V)U, 1 2fifitlt^W3g^. 

13 ms^J&r-, 20 fmtizm&w. 21 



(14) 



mmW-l 0-2 7 337 0 




[05] 



(15) #H¥1 0-2 7 3 370 

[136] 

MBftOT* 




[137] 



